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Abstract. Gustavus Detlef Hinrichs was born in 1836, moved from his province 

in Denmark (now Germany), where there was a civil war, to the United States. He 

settled in Davenport, Iowa, in 1861 with his family. He had a long life and his story is 

replete with both success and failure. He worked from 1863 at the University of Iowa 

for twenty five years building up a science laboratory with an international reputa-

tion. A new university administration slashed his budget in order to concentrate on 

the ‘classics’. The series of disagreements resulting from this action eventually led 

to Hinrichs’ dismissal from the university. His research led him to be amongst those 

working on a periodic arrangement of the chemical elements like Mendeleev, though 

his reasoning was somewhat eccentric. He wrote many books and numerous academ-

ic papers; he also was amongst the earliest teachers to create physics and chemistry 

laboratory manuals for his students. He worked in other areas of science apart from 

chemistry, including astronomy, crystallography, geology and meteorology. He origi-

nated the name ‘derechos’ as a term for wind-damage events caused by straight-line 

winds. Hinrichs was also was a strong advocate of practical science in schools and 

universities. He remained active in scientific research until his death in 1923. 
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Introduction 
Gustavus Detlef Hinrichs was born in 1836 and lived to a ripe old age. He wrote 

extensively with much of his output in German, Danish or French. Some commen-
tators regard him as a crank and others regard him as an eccentric genius fighting 
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for science against a university bent on destroying his work. It is difficult to come to 
any firm overall conclusions regarding the validity of his scientific reasoning or his 
scientific competence because he worked across a range of scientific areas and be-
cause his theories should be judged within the knowledge base of his times. Some of 
these issues will become clearer, but much will remain disputed territory. This study 
attempts to provide some biographical details of his life with a balance of favourable 
and unfavourable comment about him with the addition of extracts from his own 
writing. It does appear that his great abilities have been unrecognized by an older 
generation of historians of science. The classic histories of science omit reference to 
him entirely, for example, Partington’s four volume History of chemistry [1] or Gil-
lispie’s fifteen volumes Dictionary of Scientific Biography [2]. Likewise his name is 
missing from the common single volume reference commonly available in schools, 
for example [3-5]. Elliott’s biographical dictionary [6], p. 126, is one of the few to 
mention Hinrichs, but there the entry for him is a modest seven lines. There are some 
contemporary specialized regional biographies that mention him, for example [7], p. 
770. However Hinrichs’ achievements appear to be gaining some greater recognition 
of late, particularly with the wealth of information provided by the internet. This 
study will provide information, collected from a wide variety of sources, to enable 
readers to evaluate the career of Gustavus Detlef Hinrichs on its merits.

Hinrichs’ Early Years
For the early stage of Hinrichs’ long life there are a limited number of sources. 

Gustavus Detlef Hinrichs was born on 2nd December 1836 [7], p.770, in Lunden, 
Holstein, Denmark, which later became a part of Germany, the third of six sons. His 
father, Johann Detlev Hinrichs was a carpenter. His mother, Caroline Catharine Eliz-
abeth Andersen, was the daughter of an artillery captain, Carl Gustav Andersen, an 
officer in the Danish army.3) He went to the local school, where he was an excellent 
pupil and when only ten years old took an interest in astronomy. In 1850, at the age 
of thirteen, he ran away from home to support German unrest against the integration 
of Schleswig into Denmark. He returned home to Lunden in 1853.

There were two wars over the ownership of Schleswig caused by civil unrest by 
those of German origin in this Danish province with the support of Prussia during 
the period 1848-1866.4)

From 1853 to 1856, Hinrichs was a student at the polytechnic institute; after-
wards he studied mathematics, physics and chemistry at Copenhagen University. In 
his final year he worked as an assistant to biologist Professor Daniel Frederik Es-
chricht and was greatly involved in research publications,3) which included a small 
book written in 1856 when only twenty years old and several articles [8]. Over his 
whole career Hinrichs’ output was prolific. Whilst in Copenhagen he was a friend and 
confidante of the children’s author Hans Christian Andersen. Andersen was evidently 
a figure of fun, ridiculed for his gaucherie, but the young Hinrichs appreciated him as 
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a person and as an author. However he was still politically active favouring Holstein 
(Germany) in the Schleswig-Holstein dispute and was thus unwilling to complete his 
military service in the Danish army. He married Auguste C. F. Springer (1839-1865) 
in April 18615) and they left for America in May 1861, probably to avoid conscrip-
tion to a cause that he did not support. His wife died in 1865 and in 1867 he married 
her younger sister Anna Catharina Springer (1842-1910). Hinrichs eventually had a 
total of four children4) or three children.5) Jeanne Hinrichs names the three children 
as Gustavus John (first marriage) who became a farmer; Anna (first marriage) who 
went to university and was a music tutor and writer; and Carl Gustave (second mar-
riage) who studied chemistry wrote two texts and eventually took over his father’s 
laboratory.

On arrival in the USA, the Hinrichs family settled in Davenport, Iowa, on the 
Missouri River, with Gustavus working at the district school and then Davenport 
High School as a teacher of modern languages (French and German). In September 
1862, Hinrichs took up a position teaching modern languages at the University of 
Iowa. Planning for the University of Iowa had started in 1847, but it was not open to 
students until 18556) and in its early years, it was a struggling institution. Benton7) (p. 
70) explained the recent history of the Faculty stating that ‘…and the seventh [depart-
ment], styled the Department of Modern Languages, was created, of which Gustavus 
Hinrichs, C.P. was elected Professor with a salary of $800’. Benton7) (p. 80) continues 
to detail the positions of staff in the following year and includes ‘Gustavus Hinrichs, 
C.P., Professor of natural philosophy and chemistry’. 

Hinrichs was made Professor of physical sciences in the University of Iowa in 
1863.8) The appointment was unusual in that he did not have a doctorate at that time. 
Hinrichs is said to have obtained three degrees, all from the USA. Jeanne Hinrichs5) 
(p. 27) states that they were AM from Griswold College in 1870, MD from Missouri 
Medical College in 1871 and an LLD at Griswold in 1884 whereas Zapffe [8], p. 464, 
(quoting Sonnedecker, 1953) claims that there was no evidence to confirm the degrees 
that Hinrichs claimed to possess. Further, in 1897 the College of Pharmacy in St 
Louis ceased showing his MD replacing it with AM. This calls into question Hinrichs’ 
integrity, on which his credibility rests. 

By training, Hinrichs was a mathematical crystallographer [9] and Keyes further 
grades Hinrichs’ research as brilliant. Later he was appointed Professor of Chemistry 
and Toxicology in the Medical Department, and in 1868 he became chemist to the 
Geological Survey of the state. Keyes states that [9]:

[H]e early sought to show that the chemical nature of a substance 
found visible expression in its crystal form. His especial mission was the 
mathematical and crystallographic demonstration of the unity of matter, 
the foundation of which he designated as Pantogen. 
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Keyes is one of those who give great praise to Hinrichs, but not all Hinrichs’ col-
leagues shared this view. For example Gerber9) from the English department of the 
University of Iowa writes ‘Despite this success  ― or, maybe because of it ― Hinrichs’s 
arrogance made him no friends on the Iowa faculty.’ The Medical Faculty appears to 
have found him particularly difficult and considered him vindictive and untruthful.10) 
Some of this criticism was no doubt justified and Hinrichs appears to have brought 
some of his problems on himself. One of the reasons that he was less well known in 
America than his wide ranging discoveries might warrant is that about two thirds of 
his publications were in languages other than English. A possible explanation for this 
is give by Keyes [9] who suggests that Hinrichs was so sensitive and highly strung that 
he reacted badly to rejection. For example, an article which summarized his views11) 
(p. 312) on Pangensis as the basis of the structure of all elements was offered to the 
editor of the American Journal of Science, Professor. J. D. Dana, of Yale University, 
for publication, was rejected unceremoniously. For some time, he was unable to per-
suade any other American journal to publish his views, so thereafter he wrote mainly 
for foreign language journals. He spoke and wrote French, German, Italian and Dan-
ish and was familiar with Greek and Latin12) (p. 6). Written in French, the same paper 
was accepted and enthusiastically received in France. Many years later Dana wrote 
Hinrichs a letter of apology for rejecting his manuscript [9]. However, more than sixty 
of his articles were published in the Comptes Rendus and more than a hundred ap-
peared in the Moniteur Scientifique of Paris [9]. Over his lifetime he published nearly 
fifty books and several hundreds of papers [9]; or three hundred publications includ-
ing twenty-five books [10]; or a figure of three thousand articles is given by Scerri13) 
[11]. In 1867 he is listed as being chemist to the Iowa Census Board14) (p.126), show-
ing that he was prepared to undertake civic responsibilities. He was sometimes asked 
to give evidence in court, particularly where the evidence related to chloroform or 
phenacetine.

Hinrichks at the University of Iowa: Wide-ranging activities

The Lavoisier Monument
Hinrichs was the American delegate to the French Academy of Sciences15) and 

a great admirer of the chemist Antoine Lavoisier, so he suggested that a monument 
to Lavoisier [12] be erected in time for the 1900 French Exposition.16)  Hinrichs or-
ganized the subscription on behalf of American chemists [13,14] listing colleagues in 
each area who would help collect the subscriptions. The statue was unveiled on 27 
July, 1900, in the Place de la Madeleine, Paris after more than 100 000 francs had 
been raised. This indicated his excellent administrative and communications skills 
and his wide range of contacts in the American chemical community. Unfortunately 
the statue was destroyed by German troops during the Second World War.
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Geology and astronomy
Very early in his career Hinrichs (gave evidence of his interest in astronomy in 

his articles The density, rotation and relative age of the planets and Introduction to 
the mathematical principles of the nebular theory, or planetology [15,16]. The first 
mentioned article is cited by Brush [17], indicating that Hinrichs’ work in astronomy 
is not entirely forgotten. Eventually some of the ideas that he developed in these 
papers led indirectly to his ideas on the arrangements of elements in what was later 
called the periodic table. 

In 1875, he was associated with the collection, purchase, description, analysis 
and distribution of the Amana meteorites to a variety of museums mainly in Europe. 
In explaining his motivation he wrote [18]:

[I] felt it my duty to furnish the mineralogical cabinets with good 
specimens of the meteorites which fell in my neighborhood. 

He evidently purchased the specimens from local collectors at $2.00 a pound, 
partly from his own resources but also with the help of an Iowa businessman. He 
eschewed profiting from the situation (as he states that others did) and he appears 
to have behaved very honorably in this matter; he was very efficient in his dealings 
with thirteen different museums. Later he wrote a book [19] and several other articles 
about the meteorites. Another area of Hinrichs’ geological work was his analyses of 
Iowa coals on which he wrote a number of articles (such as [20]).

Meteorology
Here he was again an innovator in that in 1875 he started State weather bureau, 

which was the first state weather service though President Grant had created a Na-
tional Weather Service in 1870.17) The project was very successful initially staffed 
by volunteers, funded with voluntary donations and operated from the top storey of 
Hinrichs’ house.18) Hinrichs coordinated results from up to sixty outlying weather 
stations staffed by volunteers who had to take readings three times a day and issued 
regular published reports. The main points of the first quarterly report were enthusi-
astically reported in the local newspaper.19 This all made good sense economically in 
a predominantly agricultural community and the weather service was eventually tak-
en over by the state government with Hinrichs appointed as the first director in 1878 
at a salary of $1000 per annum [10]; this was an appointment which he held until he 
left Iowa in 1889. The wide range of his scientific measurements complemented his 
other research interests as he recorded earthquake data, magnetic observations, astro-
nomical phenomena solar radiation, sunspot numbers and ozone concentration [10]. 

The administrative achievement was remarkable, particularly with all his other 
projects taking place simultaneously, but he is best known for recognising, defining 
and naming a strong straight-line wind, the ‘derecho’ that could cause considerable 
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damage in Iowa and elsewhere. Many current articles on US weather recognize his 
achievement. For example ‘In 1888, Iowa weather researcher Gustavus Hinrichs gave 
widespread convectively induced windstorms the name “derecho” [21]; other similar 
comments can be found [22,23].

Communication skills and the public understanding of science
It is believed that scientists need to communicate their results to fellow scientists 

and also to the public at large. Hinrichs’ record in this respect is mixed. He communi-
cated well with scientists in Europe and even though he published less material in Eng-
lish than in other languages, his publication record in America was quite considerable 
on its own. He was a member of the American Association for the Advancement of 
Science and was in 1915 amongst those with the longest continuous membership [24]. 
He was still presenting papers20) at the American Philosophical Society in 1914 and 
still writing journal articles in 1922,11) the year before his death. His correspondence 
with British and continental scientists was extensive. On the continent he had a series 
of correspondents and their portraits and greetings to Hinrichs tend to feature in a 
number of his books [25], such as J. G. Foschhammer, W. Haidinger, Fr A. Secchi, M. 
P. E. Berthelot, C. Friedel, P. Schützenberger and C. A. Winkler (see [25]).

In Britain, Charles Darwin and John Tyndall were amongst his correspondents; 
six letters in which Hinrichs’ name occurs are mentioned in Darwin’s correspon-
dence21) None of these letters are yet available online, but Tydall’s summarized com-
ment to Darwin is that Hinrichs is also a correspondent of his and is not ‘highly 
regarded’. This is interesting as in April 1868, Hinrichs had an article [26] on snow 
flakes published in the Scientific American that using Tyndall’s experiments on water 
to support his pantogen theory recently published in his book on Atommechanics [27]. 
Perhaps this text did not please Tyndall as it is somewhat speculative. However to 
ease Darwin’s conscience Tyndall agreed to table Hinrichs’ papers at the Royal Insti-
tution. In his reply to Hinrichs’ request to help him publicise his theories, Darwin22) 
politely declines to express a view on Hinrichs’ theory but agrees to help publicise 
them. Hinrichs however appears to accept Darwin’s theory of evolution, a stance 
which does not make him popular with the anti-evolutionary opinions common in 
the university at the time.

As indicated previously, he planned and collected subscriptions for a Lavoisier 
memorial worldwide. His efforts for sharing the pieces of the Amana meteorite frag-
ments were brilliantly organized as was his idea of an Iowa weather service. It is 
difficult to claim that Hinrichs did not communicate, but if communication also 
involves listening to the views of others, his qualities in this aspect of communication 
were lacking. He had very definite views on the subject of the Smithsonian Institu-
tion with respect of its funding and his view that its administration and Congress had 
betrayed its charter. Hinrichs believed that the ideal that Joseph Henry (the founder 
of the institute) had had as a main aim for the Smithsonian ‘to increase and diffuse 
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knowledge amongst men throughout the world’23) should indeed be the purpose of 
the Smithsonian. In a lengthy, complex and not terribly clear, open letter to Science 
(the journal of the American Association for the Advancement of Science), he criti-
cizes the way the Smithsonian is run; what might be worth noting is that his concern 
appears to be the public understanding of science, though he had had disagreements 
with the secretary, F. W. Clarke, over Clarke’s atomic weight determinations, which 
might be the real purpose of his criticisms.

Jeanne A. Hinrichs5) and Adelaide Hinrichs12) each tell two stories about Gusta-
vus Hinrichs being right due to his expert knowledge but not having his advice heed-
ed. There had been a series of cold winters in the early 1880s which prevented Iowa 
farmers obtaining reasonable yields for their apples and destroyed orchards. A local 
agricultural college advised farmers to plant a variety of apple from a similar latitude 
in Russia. Hinrichs, after comparing weather data, predicted that the apples from 
Russia would not be successful and events proved him right. There is a similar set of 
stories about stone for buildings in Des Moines which he said would be unsuitable 
and again events proved him right. Evidently he even investigated some possible ar-
chaeological sites on his son’s land, this time without success. Those are family stories 
and further evidence would be needed to evaluate their accuracy, but they again il-
lustrate Hinrichs’ wide range of interests. 

Atom-Mechanics and the Periodic Table
Hinrichs put forward a version of the periodic table which was amazingly good 

for its time, prior to Mendeléef. Hinrichs had a very unusual set of views about the 
structure of matter (which he called Urstoff); he had these views as a young man and 
they stayed virtually unchanged for the whole of his long life. In terms of our pres-
ent knowledge, the views that he held are simply incorrect, but early on in his career, 
the views he held yielded some results that were in advance of his contemporaries 
in terms of modern knowledge, though his reasoning is difficult to follow. His basic 
idea was that elements are themselves made up of smaller fractions, an idea which 
was in a sense merely an extension of Prout’s hypothesis [28]. However he recognized 
that the atomic weight of chlorine was 35.5, so he decided that the common build-
ing block must a particle that had half the mass of the hydrogen atom and which he 
called pantogen, with an atomic mass of 0.5 or as Hinrichs [29] expressed the concept 
‘Therefore the atomic weight of pantogen is one half that of hydrogen or one thirty-
second that of oxygen’. 

Also on page 85 in this 1904 publication [29] Hinrichs defines his meaning of 
the term ‘atomic number’. Even though this is very different from the modern mean-
ing of the term, he was using ‘atomic number’ to represent a fundamental property 
of the atom. His definition was ‘The atomic number of any element is the number of 
pantogen atoms forming one atom of that element’. This will be twice the element’s 



541

atomic weight. As a gross over-simplification, the modern ‘atomic number’ will be 
numerically equal to about half the atomic weight for many elements. It does tend to 
show Hinrichs ahead of the field again in using new terms. The term ‘atomic number’ 
was probably first used by Rutherford (1911)/ Moseley (1914) in the modern sense. 

Throughout his life Hinrichs laboured to prove his theory correct; this was an 
unfortunate philosophical error as many elements were shown to have atomic weights 
that were neither whole numbers nor divisible by 0.5. In these cases he wrote papers 
to explain why the element’s atomic weight had been inaccurately measured and 
critiqued the experimenters who produced the ‘so-called’ erroneous results. This be-
haviour did not add to his popularity. Examples include [30-32] where J. S. Stas was 
often the object of his attacks. For example, Hinrichs [33] said under a subheading of 
‘The greatest false scientist’ that ‘Our modern chemists under the leadership of Stas 
have corrupted chemical science by their assumption of a perfection and exactness 
in experimentation that existed necessarily only in their imagination…’ Williams [28] 
says that Stas’ accurate analyses ‘provided a firm starting point for the eventual dis-
covery of the periodic system’. Strangely in his earlier years Stas too had believed in 
Prout’s hypothesis but eventually discarded it as a ‘pure illusion’ on the basis of his 
experimental results. Hinrichs would have been wise to discard his theory too, but it 
appears to have become a part of his religious convictions.3) 

On the other hand Hinrichs did produce perhaps the best periodic table prior to 
Mendeleev. Firstly he used the results on the spectra produced by Bunsen and Kir-
choff in 185924) to form the basis of his table; he was the first to connect the spectra of 
the elements with their structure. He linked this with his research with differences in 
the distances of the orbits of the planets (a fact that is now viewed as a chance event). 
In 1867, as a result of his theories, Hinrichs published a radial periodic chart with 
each family arranged along spokes of a wheel.25) Van Spronsen (1969, pp. 116-124) 
carefully studied Hinrichs’ reasoning and the recognition of Hinrichs as a contender 
for the priority for the idea of a periodic table should be credited to Van Spronsen 
[34]. More recently Scerri states that13):

 
[A] more eccentric spiral periodic system was created by the Danish-

born polymath Gustavus Hinrichs in 1864. Hinrichs was intrigued that 
atomic spectral frequencies, like planetary distances, show whole number 
ratios, and he concluded that atomic spectra must therefore be an indica-
tion of atomic size. 

In his book, Scerri [11], pp. 86-92, has clarified and refurbished the arguments 
for greater credit being given to Hinrichs’ work believing that it is ‘rather successful 
in grouping together many important elements’ (p. 91), though he concludes that 
‘the work of Hinrichs is so idiosyncratic and labyrinthine that a more complete study 
will be required before anyone can venture to pronounce on its real value’ (p. 92). In 
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reviewing Scerri’s book, Rouvray [35] does not consider it to be particularly novel but 
acknowledges that it is well written. It is now the most recent and accessible opinion 
and further cements Hinrichs’ place in history.

Hinrich was certainly vocal in attempting to place his own priority above that 
of other scientists in the field and was not backward in accusing Lothar Meyer and 
Mendeleev of using his ideas without acknowledgement.

[T]here is of course no such thing as a real PERIODIC SYSTEM of 
elements–consecutive spires of eight elements each increasing the atomic 
weight by 16 for each spire. This is nothing but a hasty generalisation from 
my Atommechanic of 1867 on the part of Lothar Meyer. He reviewed my 
book, condemned it, then published his periodic law. See how Mendelej-
eff’s is only a reflection of mine… . [36].

This book [36] is an unusual text with the first seventy pages being what he called 
a student atlas; it consists of pictures of famous scientists. The first instructional page 
(p. 71) defines chemistry and matter historically, and differentiates physical processes 
and chemical change. But generally it is a somewhat eccentric publication, with the 
latter part of the text being a justification of Hinrichs’ own views. It contains inter-
esting historical material and relates chemistry to the real world, but should not be 
called Introduction to general chemistry as many of the concepts considered are at 
the cutting edge of research rather than introductory concepts. It is also noticeable 
that there is considerable duplication of material between his publications with com-
paratively similar titles. Hinrichs’ defense would be that the world of science was not 
recognizing the truth of his ideas, so it was necessary to repeat them until scientific 
opinion accepted the truth of his statements. In fact his absolute belief in truth meant 
that he never compromised. Two brief quotes may give the flavour of his views.

[T]he supposition that in these days of vaunted enlightenment and 
general culture, a new scientific truth fully demonstrated by scientific facts 
needs only to be published to be accepted is contrary to experience which 
has proved that the scientific authorities today are just as rock-rooted in er-
ror and just as prone to denounce and persecute as the most noxious bigots 
and heretic burners of three and four centuries ago [36], p. 381.

The final words of the book are practically a doxology:

[E]arnestly have I striven and faithfully have I labored in this vineyard 
for almost half a century. May the spirit of truth and wisdom accept the 
work now done. [36], p. 381.



543

Teaching Science at the University of Iowa
Hinrichs was excellent at teaching science, particularly in his organisation of 

laboratory practical work where the University of Iowa was recognised as being in the 
top four American universities in the teaching of science. This is quite an achieve-
ment considering how recently the University of Iowa had been founded. Even those 
who did not favour science recognised the success of his methods:9) 

[U]nder Spencer the Preparatory and the Normal curricula remained 
relatively the same, but emphasis shifted toward the sciences in the Colle-
giate Department when Gustavus Hinrichs was appointed to teach physics 
and chemistry. To a certain extent Hinrichs was coasting on the post Civil 
War enthusiasm for science and its practical applications, but his almost 
maniacal passion for laboratory teaching -- and for advertising his method 
– soon made his program known throughout the country.

Wylie [37] claims that Hinrichs was ‘a pioneer in developing the laboratory 
method of teaching science’ and the evidence in this portion of the study supports 
this view. Chemists recognize laboratory experience as being an essential component 
of any educational program training future chemists. Waite said of Hinrichs [10]:

[P]rofessor Hinrichs was a “brilliant and gifted educator who pio-
neered in many fields.” According to the Iowa City Press-Citizen (1953) he 
was the second college professor in the United States to establish a physi-
cal laboratory for students in which they could experiment, and it was dur-
ing his tenure that the University of Iowa was recognized as having one of 
the four leading science laboratories in North America. 

Hinrichs was recognized for his success in physics laboratory work [38]:

[I]n 1867 Gustavus Hinrichs published papers on “Automechanics” 
[sic], a few years later received international recognition for his develop-
ment of student laboratory programs in Physics. 

More recently in a School of Chemistry newsletter it was acknowledged that:26)

[O]ne of his [Hinrichs’] many major contributions to building an en-
during chemistry foundation at Iowa was to design the first Chemical Lab-
oratory and later serving as the first Director of the Laboratory. The 1870 
catalog notes that students will “learn more in one day in the laboratory 
than they could learn in weeks from books” 
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Jeanne Hinrichs5) explained that Hinrichs was eventually teaching science to 
several hundred students. For example, in 1872, 290 out of 400 University of Iowa 
students were registered to Hinrichs’ courses [10]. He developed new teaching meth-
odologies reliant on laboratory instruction, so he wrote laboratory manuals himself 
(The elements of physics [39]) and (The elements of chemistry and mineralogy [40]) 
as no others were available. These manuals were really different to any other books 
available at the time. Palmer27) [41] believes that these were the first real laboratory 
manuals and that Hinrichs’ innovation was developed further in the early years of 
the twentieth century for the use of secondary schools. Laboratory manuals are still 
widely used for chemical instruction today.

The books [39,40] warrant further description. Presumably they defined the ex-
periments that the students actually carried out practically. Hinrichs had two assis-
tants when the course prospered, making it very much like a modern tutorial system. 
Both books were printed by a local publisher (Griggs, Watson, & Day), presumably 
motivated by commercial criteria; that is the books had to sell well. Since they were 
manuals, then generally they were used up by a student writing the results in the 
book, rather than being sold or passed on to siblings. A student manual is a text in 
which the student writes his or her own notes and results. It is available for the stu-
dent during practical sessions and provides the instructions for the practical work 
and may also contain background information. If the supervisor has written the text, 
then the verbal instructions will reinforce the written word. When well done, this is 
a powerful method of instruction. An advertisement shows that the full set of texts 
would have been ten volumes over four grades (academic years) [42]. There is some 
doubt as to whether all of these exist as they are advertised as being in preparation 
and some individual titles are not mentioned in lists of his books3) [37] or in the world 
catalogue or Library of Congress catalogue. The possibility exists that they were writ-
ten, but bundled into single volumes for each subject as the author of this study has 
one such volume. 

In the physics manual, Chapter 1 is entitled magnitude and weight with subse-
quent chapters being; mechanical work and machines: molecular properties of matter 
(with a section on crystallography); light and vision: electricity and magnetism. This 
was followed by advice to students and teachers and finally a journal of experiments 
consisting of a few exemplary sets of results and then blank pages. The advice to 
teachers is excellent [39]:

[498] The teacher should give his personal attention to each student 
–– make regular rounds passing from one to the other. He should carefully 
notice everything the student does –– commend what deserves commenda-
tion, and carefully correct errors in handling apparatus, in writing, in cal-
culation, etc. Only if the teacher is thoroughly at home in the work, will he 
be able to do as required, and instruct with profit. It will be seen, how dif-
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ferent this mode of instruction is from the popular “hearing a recitation”. 

The overall arrangement of the book is unusual, but sound; it is a little ironic 
that in 1870 on page 2 he wrote ‘the older systems [fps system etc] are obsolete in sci-
ence and disappear more and more in common life’; the USA still uses these systems 
in everyday life. What he wrote about teaching methodology is now accepted as good 
teaching, but in his era, he was on a lonely path.

The chemistry manual [40], p. 110-111, is also packed with good ideas and prac-
tical tips for the teacher. He combines theory, teacher demonstration and student ex-
periment carefully in each chapter as a well integrated learning package. In a section 
entitled molecular rotation, he uses model-making to simulate rotation and suggested 
that students cut out cardboard boomerangs and hit them causing rotation and mo-
tion in a circle returning to the point of projection. Simple experiments using model-
ing did not come into general practice for another century.

In considering Hinrichs’ science teaching at the University of Iowa it is clear 
that Hinrichs really was a gifted teacher, writing up his own practice for the benefit 
of science teaching. It is unfortunate that many of his ideas were not taken up more 
generally.

Hinrichs Difficulties at the University of Iowa
Hinrichs early years at the University of Iowa were a spectacular success. He 

was a good modern language teacher but even better as a teacher of physics or chem-
istry although there is only limited anecdotal evidence from former students that 
he was a good teacher.28) Hinrichs had the reputation of being a hardworking and 
competent teacher so students tended to support him in his struggles with the uni-
versity. His postgraduate students petitioned the university to reinstate him after he 
was sacked29) 

Under Presidents Spencer and Black, Hinrichs’s program in labora-
tory chemistry and physics had prospered mightily. All students were re-
quired to take two years of physical science, Hinrichs was awarded two 
assistants, and the Regents had provided funds for North Hall, in which 
the whole first floor was given over to undergraduate laboratories. Hinrichs 
had even been sent east to inspect the laboratories in several of the finest 
universities in order to design the best possible facilities for Iowa.9) 

In 1872 under the new presidency of Thatcher, the situation changed for science 
and for Hinrichs in the university. Thatcher was a classicist who felt science was not 
an appropriate subject for university studies. In 1873 Thatcher cut the budget for 
physics and chemistry severely and reduced the amount of science in the curriculum 
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from studying science over two years to studying science for two terms.9) The quar-
rels between Thatcher and Hinrichs were so public and vehement that eventually they 
were both sacked; Thatcher was dismissed in 1878 on grounds of ill health; Hinrichs 
was dismissed in 18863) on grounds of ‘general obstreperousness.’9) Between 1878 and 
1883, Nipher and Springer30) quote figures to show that Hinrichs, who was appointed 
chairman of the school of science, again succeeded in increasing the science enrol-
ments. Hinrichs was then removed as chairman, allegedly out of envy, and Professor 
Leonard was appointed chairman of the school of science. The numbers of students 
then plummeted disastrously. Various accusations were made against Hinrichs all 
of which seem trivial in nature and his answers to the accusations would appear to 
have been reasonable. In the end, the reason for his dismissal is unclear. Perhaps 
the charge of ‘general obstreperousness’ is the most accurate that can be found. It is 
probably true that everyone was tired of Hinrichs’ constant complaints and bickering, 
but the administration and its appointees were generally incompetent and serious 
questions about their financial probity were raised.

It was assumed that sacking Hinrichs would solve all problems, but Gustavus 
Detlef Hinrichs was made of sterner stuff. He made sure that the matter received 
full press coverage with articles condemning his dismissal being written throughout 
March 1866 as exemplified by; an article entitled ‘the University’ in The Marshall 
Statesman, an article entitled ‘The Hinrichs scandal’ in The Indianola Herald (4 
March, 1886) and an article entitled ‘Prof. Hinrichs removed’ in The Iowa City Post 
(17 March, 1886). For the next two years he continued to put the university admin-
istration under pressure though pamphlets31) and letters to people of influence such 
as Professor Schaeffer32) to investigate the university and its affairs and to reinstate 
him. Eventually Hinrichs obtained the enquiry which he had wanted so much. This 
was the Joint Committee appointed by the Twenty-second General Assembly. The 
results disappointed him. Very briefly, the Joint Committee found that that Hinrichs 
had made accusations that could not be supported by evidence. One section of the 
report is particularly apt33):

[T]hat men possessed of so much brains should exercise so little com-
mon sense in matters of this kind is almost incredible. 

The report was however particularly sympathetic to Hinrichs saying that he 
was obliging, courteous, kindly, and a real gentleman with the proviso that he had 
an ‘over-sensitive, highly nervous temperament’ and that ‘he has brooded over his 
wrongs , until he has been led to say and do things which, under other circumstances 
, he would not have thought of..’33) The report actually blamed no one. Instead of 
having the calming effect desired, this outcome infuriated him; it could be said to be 
a whitewash, which is precisely what Hinrichs said in his next series of pamphlets.34,35) 
Hinrichs stayed in Iowa City from the time of his dismissal from the University of 
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Iowa in 1886 to 1889 when he obtained a new position (Professor of Chemistry) at 
the St Louis College of Pharmacy in Missouri; in 1893 he was also appointed to the 
Chair of Chemistry at the University of St Louis holding both positions. He retired 
from teaching permanently in 1907. The new position did not silence him with regard 
to the University of Iowa. The President and Regents were accused of squandering 
money on incompetent and corrupt employees and of falsifying attendance figures.36) 
His verbal attacks on individuals went well beyond the limits of propriety,34) attacking 
former colleagues individually for their religion, their moral rottenness, their youthful 
looks, being divorced and being drunk at work with State University of Iowa Medical 
Department being targeted in particular. A current web page states10):

GUSTAVUS HINRICHS, Professor of Chemistry: The German-born 
Hinrichs was a gifted teacher and internationally recognized chemist, but 
he was also a volatile and sometimes vindictive man. After he was dis-
missed for being confrontational and abusive, Hinrichs called the hospital 
a “slaughter house” and claimed that operating surgeons at the clinic had 
been drunk while attending to patients. The investigating committee found 
that “the charges originated in jealousy and spite and are without a par-
ticle of foundation in fact.
 
It would be pleasant to find that the extreme positions taken were reconciled 

with the passing of time. This unfortunately was not the case. In 1905, some twelve 
years after his last vicious attacks some old time medical students asked Hinrichs to 
speak at an alumni gathering in which all living former medical professors were to be 
invited. Just before the due date Hinrichs’ invitation was cancelled causing consider-
able turmoil.37) 

Society’s revenge on Hinrichs appears to have been to forget about him en-
tirely.

Final Days
Gustavus Hinrichs had an excellent relationship with his son who was also a 

chemist. Gustavus wanted to write a book to explain a system of analysis not depen-
dent on hydrogen sulfide. Such a project would have been very useful if successfully 
popularized. Thousands of laboratories worldwide would have ceased being subject 
to the stench of hydrogen sulfide. Carl Gustav, a chemistry instructor in the same 
department as his father, worked out such a system and they jointly published the 
book, First Course in Microchemical Analysis, though like many of Hinrichs’ books 
it is unusual for the time and contains many illustrations. There are 64 pages of 
plates including a carefully drawn atlas of microcrystals, 35 pages for the introduc-
tion written by Gustavus and 44 pages for Carl’s scheme of analysis. It was published 
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through Carl who was the owner of a publishing company, as were a large num-
ber of books that Gustavus Hinrichs wrote. This arrangement gave him the freedom 
from criticism that he desired, but led to considerable repetition of material as they 
avoided the scrutiny of independent publishers. It would appear unlikely that any 
of his books were commercially successful as they are quite rare today. In 1907 just 
after his retirement, he set up a laboratory3) with Carl and together they undertook 
laboratory investigations for the courts and private clients. In 1910 Hinrichs’ wife 
Anna died.3) Hinrichs still kept himself busy with research and educational activities. 
He continued to believe his pantogen theory to the end in spite of the fact that with 
the discovery of the electron and neutron, the composition of atoms was known in 
greater detail, making the pantogen theory untenable. He died on 14 February 1923 
at the age of eighty-six [8].

Conclusion
How can Hinrichs’ contribution to scientific progress be evaluated? Zapffe, Van 

Spronsen and Scerri all concentrate on his apparent discoveries in terms of the pe-
riodic classification of elements. Whatever the truth about the actual discovery, he 
was certainly a player in the drama, but in the end the reasons he provided for his 
classification are not the correct reasons for the construction of the periodic table and 
he did not use his periodic table to make predictions of new elements. Historians of 
science tend to see the discovery of the periodic table as an evolutionary event rather 
than one that should be individually credited. Hinrichs is remembered for being one 
of those involved in the evolution of the periodic table. However he has other claims 
to fame. Achievements in geology, meteorology, astronomy and scientific communi-
cation are significant, but not world-shaking. To a major extent current appreciation 
of his achievements are predicated on whether he exemplified the high standards of 
honesty and truthfulness which he expected of others. Most of his problems with the 
University of Iowa relate to his perception that they were not honest and truthful. The 
fact that his qualifications may have been less than he claimed and that independent 
committees found no truth in many of his allegations, may damage a positive view of 
his character. Time Magazine6) when summarizing the early history of the University 
of Iowa sees its staff as competent and Hinrichs as being cantankerous:

[I]n spite of its youthful struggles, it [the University of Iowa] was able 
to collect a strong faculty almost from the start. It was true that the can-
tankerous Gustavus Hinrichs of Copenhagen, dismissed as head of the 
School of Science because of his “hasty, angry conduct,” caused a major 
scandal by bombarding the legislature with pamphlets attacking the uni-
versity (Corruption in the University of Darkest America, Rotten to the 
Core, Stop That Leak!). But S.U.I. survived. 



549

One feature of his life that seems to be beyond criticism is his ability as a physi-
cal science teacher where he left for posterity many well trained students, manuals 
and courses for his subjects and advances in the teaching methodology of his subject. 
His teaching should be his memorial.
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